Microarray expression profiling of the nervous system provides a powerful approach to identifying gene activities in different stages of development, different physiological or pathological states, response to therapy, and, in general, any condition that is being experimentally tested 1 . Expression profiling of neural tissues requires isolation of high quality RNA, amplification of the isolated RNA and hybridization to DNA microarrays. In this article we describe protocols for reproducible microarray experiments from brain tumor tissue 2 . We will start by performing a quality control analysis of isolated RNA samples with Agilent's 2100 Bioanalyzer "lab-on-a-chip" technology. High quality RNA samples are critical for the success of any microarray experiment, and the 2100 Bioanalyzer provides a quick, quantitative measurement of the sample quality. RNA samples are then amplified and labeled by performing reverse transcription to obtain cDNA, followed by in vitro transcription in the presence of labeled nucleotides to produce labeled cRNA. By using a dual-color labeling kit, we will label our experimental sample with Cy3 and a reference sample with Cy5. Both samples will then be combined and hybridized to Agilent's 4x44 K arrays. Dual-color arrays offer the advantage of a direct comparison between two RNA samples, thereby increasing the accuracy of the measurements, in particular for small changes in expression levels, because the two RNA samples are hybridized competitively to a single microarray. The arrays will be scanned at the two corresponding wavelengths, and the ratio of Cy3 to Cy5 signal for each feature will be used as a direct measurement of the relative abundance of the corresponding mRNA. This analysis identifies genes that are differentially expressed in response to the experimental conditions being tested.
Video Link
The video component of this article can be found at https://www.jove.com/video/2546/ Protocol
Quality control analysis of RNA sample with 2100 Bioanalyzer
Before you start, 1. Denature the ladder and your samples at 70 °C for 10 min. Chill immediately on ice. 2. Clean the instrument electrodes with RNaseZAP for 1 min, followed by RNase-free water for 10 sec. Allow the electrodes to air-dry. 3 . Prepare the gel matrix by pipeting 550 μl of the gel matrix into a spin filter provided with the kit. Centrifuge at 1,500 RCF for 10 min at room temperature. Aliquot the filtered gel into 65 μl aliquots and store at 4°C for up to 1 month. 4. To prepare the chip priming station, a. Insert a 1-ml syringe through the clip and into the luer lock adapter. b. Adjust the base plate to position C by loosening the screw under the base, lifting the plate and retightening the screw. c. Adjust the syringe clip to the top position.
5.
Equilibrate the dye concentrate to room temperature. Vortex for 10 sec. Add 1 μl of dye to a 65 μl aliquot of filtered gel. Vortex well and centrifuge at 13,000 RCF for 10 min at room temperature. Use within one day. When you are ready to run your samples, 6. Position a chip on the priming station. In this protocol we are using RNA 6000 nano chips. To load the gel, a. Pipette 9 μl of the gel-dye mix in the well marked with a white "G" against a black background. Make sure your tip is positioned at the very bottom of the well. b. Position the syringe plunger at 1 ml. Close the priming station. Make sure it click-locks. c. Press the plunger down slowly but steadily until it is held by the clip. d. Wait for 30 sec. Release the clip. e. Let the plunger go up by itself. After it stops moving, wait for a few seconds and pull the plunger back to the 1 ml position. Open the priming station.
7. Pipette 9 μl of the gel-dye mix in each of the 2 wells marked "G". 
Amplification and labeling
To prepare for microarray analysis, RNA samples are amplified and labeled, usually in a reaction based on T7 RNA polymerase 3 . Double stranded cDNA is generated by reverse transcription. cDNA is used in an in vitro transcription reaction to generate what is known as cRNA. This reaction is performed in the presence of labeled ribonucleotides, producing microgram quantities of labeled RNA for array hybridization. The choice of amplification/labeling methods depends on the subsequent microarray platform to be used. In this section, we describe the generation of fluorescently labeled RNA using Agilent's Quick Amp labeling kit.
1. Pipette 50 ng to 5 μg of RNA in a 1.5 ml tube. The volume should not exceed 8.3 μl. If necessary, concentrate your RNA sample by vacuum centrifugation or precipitation with alcohol. 2. Add 1.2 μl of T7 primer. 3. Bring to a final volume of 11.5 μl with RNase-free water. 4. Incubate at 65°C for 10 min to denature the RNA. We recommend using a thermocycler with a hot lid to prevent condensation in the top of the tube. 5. During the 10 min incubation, warm 5X First Strand Buffer to 80°C for 5 min. Vortex and spin down. Keep at RT until ready to use. 6. After the 10 min incubation, quickly cool down the denatured RNA samples on ice. 7 17. Purify the labeled cRNA to remove unincorporated nucleotides. We recommend using Qiagen's RNeasy mini columns. 18. Quantify the labeled cRNA. We recommend using a NanoDrop2000 spectrophotometer in Microarray Measurement mode. Make sure you select RNA-40 as the sample type. 19. Record sample concentration, yield (calculated as the concentration multiplied by the volume) and specific activity (calculated as 1000 multiplied by the ration of dye concentration over cRNA concentration). For microarray hybridization, it is necessary to achieve a yield of at least 825 ng and a specific activity of at least 8 pmol/μg.
Microarray hybridization
1. Turn on the hybridization station and set at 65°C at least 2 hours before hybridization begins. 2. To prepare the hybridization sample, mix the following in a 1.5 ml tube: a. 825 ng Cy3-cRNA (this is usually your "treated" sample) b. 825 ng Cy5-cRNA (this is usually your "reference" sample) c. 11 μl 10X Blocking agent. d. Add RNase-free water to a final volume of 52.8 μl 
Figure 2.
Examples of array images and scatter plots. A, whole slide preview, showing the four arrays in the 4X44K Agilent format; B, high resolution scan of one of the array areas, note that neither of the signals (red or green) is predominant; C, scatter plot of the image in B, note that the signals fully overlap and no more than 1x10 -6 features are at saturating intensity.
